Fans of traditional music can walk into an Irish pub in Oxford or Melbourne, in Germany or California, or indeed anywhere else in the world where music isn't banned by authorities, and if they fi nd people playing music there, they will likely recognise some of the tunes. If they remember to bring their instrument, they can even join in.
Traditional tunes have been passed down over generations for centuries, and with migration and globalisation they have also spread around the world. Celtic music, in particular, which includes Irish, Scottish, Breton and Galician traditions among others, has become a truly global phenomenon, which is celebrated at international events like the Festival Interceltique at Lorient, Brittany.
In contrast to the more academic forms of learning, from classical music through to mathematics, which are also spread globally but tend to rely on codifi ed material written down, many folk musicians reject the printed version and prefer to learn from hearing.
Although some classically trained musicians are frightened by the mere thought of playing without a score, this way of learning isn't as diffi cult as it looks. There are two strategies. The fi rst works much like singing along to a song that often plays on the radio. You essentially make it up as you go along, trying to get as many notes right as you can. There are more important notes that will be more obvious, like a catchy chorus of a song you hear, and you can start by concentrating on those, and fi t in the other ones later, until, maybe months later, you realise you can play the tune without ever having consciously memorised it.
The slightly more thorough and demanding, but also quicker, way to learn is to fi nd a patient teacher who will cut the tune into pieces short enough to be remembered after a few plays, then to be repeated, and fi nally stuck together. Obviously, in the absence of living people to learn from, both ways of learning can also be used in solitary sessions with a recorded track or video found online, reconciling the traditional approach with modern technology.
These techniques are not only practised on all continents, but also in the oceans, because recent research has shown that humpback whales proceed similarly when they learn a new tune.
Revolutionary songs
Humpback whales (Megaptera novaeangliae) produce elaborate and extended 'songs' that can last up to 30 minutes, and are sometimes repeated for hours. Like human music, the vocalisations are constructed with a complex pattern of repeated phrases organised in themes that then combine to constitute the song. Humpback populations spread out over large areas share the same song, which evolves like a cultural tradition. On rare occasions, the traditional song can be replaced rapidly by a revolutionary takeover of a new song picked up from a neighbouring population.
Thus far, there are only a few known 'song revolutions', of which fi ve sound recordings of transition songs exist. In order to elucidate how the animals learn new tunes, Ellen Garland from the University of St. Andrew and colleagues have recently reported a detailed analysis of four recordings of the hybridised songs that humpback whales produced during these transitions, while excluding a fi fth due to inadequate sound quality (Proc. Natl. Acad. Sci. USA (2017) 114, 7822-7829) .
It is known that humpback whales are vocal production learners, meaning that they adjust their vocalisations in response to what they hear from other members of their population, much like folk musicians playing by ear. What Garland and colleagues sought to establish was whether they also cut down the new tune into segments to learn these more rapidly.
Feature

Cultured cetaceans
Culture, broadly defi ned as a set of behaviours acquired by social learning, underlies much of what makes our species different from other animals. In recent years, however, evidence of such cultural behaviour has accumulated from the observation of other species including primates, birds, and cetaceans. The latter, living in an environment most alien from ours, can provide crucial insights into how cultural traits and genes may have co-evolved in our ancestors, meaning that learned behaviour changed genetically determined phenotypes including brain size and menopause. Michael Gross reports.
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The researchers found that whales do indeed segment the new song into manageable pieces that they gradually incorporate into their traditional display. This appears to be facilitated by transitional phrases used in places where old and new tunes share some similarities. As they incorporate more parts of the new song, they progressively delete the previous tune, ensuring that the entire population conforms to a single tune.
Meanwhile, the functional signifi cance of these songs remains to be elucidated. The fact that only males sing them appears to suggest that it may be to do with sexual selection, and the immense effort that goes into keeping the uniformity suggests it is important. It is one of the more spectacular and widely known cultural phenomena among whales but by no means the only one. Humpback whales also display social learning of their migration routes and feeding strategies, although for these issues toothed whale species are more rewarding study subjects.
Killer cultures
Killer whales (orcas, Orcinus orca) are a remarkable species for studies of cultural divisions. They pass on hunting strategies for specifi c kinds of prey by social learning, such that some populations specialise on salmon, others on sharks, some on seals, others on larger whales, and some even on penguins. These populations form separate ecotypes that don't usually interbreed and have been going their separate ways for so long that they may be regarded as incipient subspecies.
As Hal Whitehead from Dalhousie University in Halifax, Canada has discussed in a recent review article (Proc. Natl. Acad. Sci. USA (2017) 114, 7814-7821), this situation makes them a uniquely rewarding subject for the investigation of the interplay of genes and culture in their evolution, or gene-culture coevolution, as he refers to it. Where culture affects the diet, it is conceivable that entrenched cultural preferences can change selection pressures and thus population genetics, as has been shown for human populations with marine or vegetarian diets (Curr. Biol. (2017) 27, R731-R733).
Several genetic changes that may have cultural roots have been identifi ed in killer whales. Thus, genes relating to the digestive tract and those for methionine metabolism as well as for the robustness of mouth structures differ markedly between fi sh-eating and mammal-eating killer whale ecotypes. On the other hand, genes relating to adipose tissue (hence insulation against cold) and those linked to skin regeneration are different between Antarctic killer whales and their relatives in temperate waters.
Antarctic killer whales have also slowed down skin regeneration, which is presumed to be an energy-saving measure, inasmuch as it enables the animals to minimise the blood circulation near the surface and thus the heat loss. The old skin is colonised by diatoms over time, which gives the orcas a yellow hue. Once a year they tend to migrate to warmer waters for a skin regeneration holiday, from which they return with fresh skin and no diatoms.
As killer whales live in matrilinear groups, the underlying behaviours, from migration patterns to hunting strategies, are likely to be passed on from mothers to offspring by social learning. Similar links between cultural tradition and genes are present in humans, but often obscured by the more complex nature of our social behaviour and geographical distribution. Thus, killer whales represent a surprising but effi cient model system for gene-culture coevolution in humans.
Another aspect of our biology that is mirrored in killer whales is the menopause. Humans apart, female killer whales have the longest postreproductive survival span known to science. The phenomenon is extremely rare, with another toothed whale, the short-fi nned pilot whale (Globicephala macrorhynchus) providing the third prominent example.
Roughly corresponding to the reproductive life history of humans, Pacifi c resident killer whales are fertile from their teens to their 40s, but can live into their 90s. In both species, evolutionary biologists have been wondering what led evolution to invest in the survival of individuals that are no longer able to reproduce (or, conversely, to switch off the reproductive ability of individuals still perfectly healthy).
A popular explanation of this paradox involves cultural infl uence on genetics, namely the so-called 'granny benefi ts'. Post-reproductive females may help to improve the fi tness of their grandchildren with a range of A more recent paper from Croft and colleagues suggests, however, that the granny benefi ts are insuffi cient to explain the magnitude of the post-reproductive lifespan. Additional factors that the group has now demonstrated are much more prosaic. When mother and daughter, usually living in the same community, reproduce within two years of each other, reproductive confl ict harms the chances of the mother's new offspring much more than those of her grandchild (Curr. Biol. (2017) 27, 298-304). Thus, in toothed whales and potentially in humans the sharing of limited food supplies in a group of genetically closely related individuals may be an important factor contributing to the evolution of the menopause. Elderly elephant ladies, meanwhile, are known to provide granny benefi ts while also continuing to reproduce until they die.
Hitchhiker's guide
Matrilineal social systems are also a feature of two other whale species, namely the short-and long-fi nned pilot whales, as well as the sperm whale (Physeter macrocephalus). All of these have a conspicuously reduced genetic diversity in the control region of their mitochondrial DNA in comparison to other species with similar range and population size, which has puzzled researchers.
The usual explanation would be a genetic bottleneck, but normal diversity observed in other genetic elements appears to contradict this. Hal Whitehead has proposed the hypothesis of 'cultural hitchhiking' meaning that "these matrilineally transmitted cultures, with fi tness differentials, have reduced diversity of the mitochondrial genes that are being transmitted in parallel," so neutral genes hitch a ride on cultural traditions. Observations and modelling studies suggest that such a mechanism may work under conditions like those found in matrilineal whale societies, particularly in sperm whales, which, above the group level, have matrilineal socio-cultural groups known as coda clans (Behav. Genet. (2017) 47, 324-334) .
The clans, which share space but don't mingle with one another, can be distinguished by their dialects, movements, microhabitat use and social behaviour in general, and they also differ in their reproductive success rates. Whitehead argues that, while not strictly proven, the cultural hitchhiking scenario offers the most parsimonious explanation of their reduced mitochondrial diversity.
Toothed whales offer the bulk of the evidence regarding observable culture, part of which relates to their elaborate hunting strategies. Filterfeeding baleen whales (including the singing humpbacks) may have a simpler culinary culture, but even they appear to be learning new feeding techniques socially.
In the November 6 issue of this journal, Takashi Iwata from the University of Tokyo, Japan, and colleagues reported a novel feeding technique among Bryde's whales (Balaenoptera edeni) in the Gulf of Thailand (Curr. Biol. (2017) 27, R1154-R1155). These whales lift their head out of the water such that only the corners of their mouths remain under the surface, and the water rushing in creates a strong current dragging in their prey. The authors conclude that the whales, which would normally use lunge feeding below the surface, may have developed this technique in response to the eutrophication of deeper water levels, which forced them to forage the surface waters. And even lunge feeding can come up with surprising twists, as Ari Friedlaender and colleagues demonstrate in this issue with studies of the blue whale (Balaenoptera musculus), which has a preferred direction of rotation, while pushing its wide-open mouth through the waters to fi lter prey in its baleens (Curr. Biol. (2017) 27, R1206-R1208).
Why the big head?
If culture can change evolution, as it apparently does in whales and humans, one of the big questions is whether this also explains our abnormally large brains. This idea, known as the social brain hypothesis, has to compete against alternative interpretations, such as the notion that complexity of the environment and food provision may have favoured larger brains. Again, whales may hold the answer, as they, too, have surprisingly large brains.
